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Nutrient compoaltion for athletea and method of m^ng and using tba sama. 

A uniqua. chamkaOy-deflndd nutrisnt composition is 
vvNcri can enable stmssad, catsbollc, marathon 
atliletes to schiava superioF pafformanca. The diet provldos 
substantiasy all or \hn as^ntiat nutnants along with flavoring 
akls in simple, roadUy available form and comprlsas frae amino 
aoidB, vitamins, minemis and trace elomants. alactrolytes, 
Qfinpla and complGx cartxihydratea. and flavoring aids. This diet 
benefits athlatas because it provides for substantially oD tif the 
nutritional requirements, allows for reproducibility and user 
familiarity through precise chemical defiMition, supplies optimal 
nutritiona) requirements during tiaining and compeiitton 
through unique talloflng to VhB mitrttionBl requirements of an 
IndMdiial athlete, requires minimal tfgestive energy, and 
encourages maximal absorption off nutrients. A specific mixture 
of amino adds* carbohydrataa. and flavoring alda ia used to 
achieva aupartor taste, in addition, due to the uniqua method 
provided in the present invention. aO of the solid nutriants 
rapidly and completely dissolve in tap water under ordinary 
usage conditions. This enables the fine blend to be easily 
dissolved in an appropriate volume of tap water prior to use by 
the athlete. 
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Dftscription 

NUreiEHT C0MP08ITI0H FOB ATHtETES AHD MEIHOD OF MAKING AND U8MQ THE SAME 

5 ^-t^^^rJS^^mbte , to nuWem<.n.pos»».an,for athte.,.. to I. us«i training 
and^pefflion. » well as ta the methods for producing and usina Ihoae S^ff*""™- Pf«°"S^ 
h««nfion^te8 to an orally maesdWe patatable blend which provides substantlaly aB ol tho nutrWonal. 
S^-S^d en^^TequlJ^entB of an athlete under conditions of phj^c-J stress wm»ut Interfenng 
^tuS^tS^ition oTcau'ing oastrointestlnal d.sturt«ncs. The ."^^"^'f^^^ ^ " 

10 Shod of prepwalion of soHd nutrients which allows for rapid and comptele dissolution of the final bler>d In 
tan water under ordinary use condilions. . ^ 

use of sport drinlcs to satisfy verlous requirements of athletes dunng tralrtng and "™Pf«Honte knowa 
Known drinks are used to provide energy and replace lost electrolytBS and ^''^e^s.^xirti^^ 
S«yonthemarketgeneraiIyfanintooneo.fourcateflories.Thefirst<xrtt«o^^ 

IS MnSumlysugarandwatBr.ThesportsdrlnkmarketBdunderthename-^^ 

example. Ttiet drink contains a rwe percent (5%) solution of dextrose and malfo-dojrtrin. 
T1wsecoridcatefloryincludessportsdrinksthatconsistof8ugars.plus6on(»electroli^ 

tK Wrt«tego^ Consists of ^.ort drinl« that contain sugars, some olectoolytes. and some v^rtna^ 
sportsdrinhs 'Sto^' (marketed by Stokely-Van Camp. Inc.) and 'Exceed* (marketed by the ««« *^ 
« rtJSbrtuSto^es) are ««unptes. Gate solution of sucrose and glucose. 

SJ™^^S^»^ofi»tasslum per serving and 
SJwrtoS^^of «X.«l)mg of 

"SS fourth category hchides sports dilnks consisting of sugars, some etecvdytes some 
SS some minerals. The^rts drinks "Body Fuel 460' (maAeted by Vitex Foods, inc.). and Pripps Pius 

(marketed by Aktiebolaget Prtpps Bryggrier) ere examples. omtsh? to WinB2 

Although hot directed to the partteular nutritfenal needs of athletes. U.S. Patem No. 3.^7.2^ to WWtt 

dlscto^what Is said to be a pLtMB food composittan which contains aU of the essential «rtno acids. 

?s^Xi2SJs.1S» Lbohjlmtes- -n". im»ntiSidIsctosed therein dalms to achieve p^iUty by W 
30 miSSfl S icids or amiS^add derivatives whteh 

acWs or tt«ir derivutives whose lasts is incompatible with the flavor of the nurture of the oth«^ "nflfBd^^^. 

^dlc) minimizing the use of amino adds or their derivatives that are not of 3'rf«'=^^P"''^jr«^'^!° 

TdSes a pH dependence of the flavor of c«tein Ingram.. n«t .f*'^^ ^ 

irterchangeabillty of nutritional equivalents of amho adds, for example. •«*•'». """^^ 
55 ZmtSl^Zl or precursors such as pep:one6 or peptides. InduSton <i^^J^J^^'SZ 
. absorption and consumption of greater amounts of dlgesttve energy compsrad 

present invention, factors of great importance to.ahlghp8rfonmnceathtot..Othe^ 

of the Winitz composition in the context of training and competiHon ran be understood from the foiiowing 

N^n^Sthe prior art drinks can be used as the exclusive source of nutrition dun.« Sf ''"''t-fJS'S^h 
ooXetltton. as none of the available sports drinks win provide for substantiafly all of t^e ""^rtiwi^^ 
invention, a -stress- condition existe when an indivWual's metabolte rate f^^P^'^^^^^J^^ 
hour asaresult of physical exertion, or.atternatively.when through sustained exer*^^ 

a pulse rate in excws of 125 beats per minute for a period of 90 minutes or more. Additional 
LSTeSS^^ongtralninfl sessions and comp.titk»is.Mwell as failing to pm^^ 

the athlete's nutS needs, known sports drinks are attended by '^.'^^'f^^^^fS^ 
One disadvantage of prior art formulations is the generally low gastroiMBstinal tderance. To'srance ot De 
dMCribed as the «pac^ of the gastrointestinal tract to ingest end digest food. The Proper batanM «rf amho 
aSteCMbohydrateVdectrolytes. vitamins, minerals and trace elements creates tt» ""^^J 
2I3^,S7S! totality, etc) to prevent the flow of water and electrolytes '"'-^.'^f' 
bowel whteh raw cause dUtentton of the bowel, thus creating pressure, pan and cramps from «^^° 
5S2!pr[i^p.ljuot, genen^ly have a high osmotic load wW* creates 

tiw large bowel OMiSna dbnhea. Diarrtiea causes dehydration and magniflBS the electrolyte Unbalance wrhioh 
has a oatastrophte Impact on aiWetes undergoing the stress of training and """P^'^P,"*- 
>,ese«^av5tobto8«n«»of nutritlonfor athletes are additionally '1'*'!^^'"^^ 
.bs^^FOods that am sk>»ly absorbed during digestton do not provide the body wUh """"ed-ate en«w. 

nutrients whfeh qutoWy cross the mucosal membranes Into the Wood f>^^X^il 
energy. Moreover, sporte drinks and foods whtah require large amounts of digestive ^^^^J^^^ 
optlrnaOy benetidal to the athtote during training and competitkjn. During exerc.se. most f W<»^^ 
shunted or diverted from the gastrolntesllnal tract to the musde groups pertonning «>e exerelM. Hence, aiv 
diversion of blood bad< to the gastrointestinal track for digestion. whWiwrfl result. '"^f-J^'S^ 
comprising fats or polypeptide preteh. could reduce the bk»d avaSable to the muscles, thweby t^J^tohmg 
perfLoK*. on the imw hand, as a lesutt of sustained exertton end phyataal stress, digestton of complex 
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materials may proceed too slowly to provide adeqMote nutrition to the athlete durlnQ such exertion. 

Another problem athletes face Is femlHarfty with, and reprodudblBty of. their diet It la wen known that If an 
athlete eata something during tralnlno or competition thai Ms twdy la not used to, performance will suffer. 

Another important con^doratton in the design of a compiate nutrient composition for athletes Is the effect 
of stress upon the breakdownof muscle protein. Under contttkms of stress there Is an Increased 5 
acids from muscle tissue as an energy source, and an Increased percentage of total calories are supplied by 
the direct oxWatlon of the branched-chaln amino adds leucine, isoteudne and vallna. See. e.g.. K. J. Fchott, 4. 
Jahrmann. U. Potter. V. Neuhoff "On the Role of Branched Amino Add In Protein MetdboBsm of Skeletal 
MusdB-, Journal of ZNatufforsch , May-June 1985. line 40, pgs. 427-437; 8^. Lowry, Q.D. Harowltz, 0. Rose, 
M F Brennan Influence of NutruTonal Status on Exertion Induced Forearm Amino Add MelaboBsm In Normal 10 
Man', Journal of Surgical Research . May 1984. Vol. 36. pgs. 438445; D. Horst. N.D. Grace. HXL Conn, E S^Mf. 
S Sc henker A. V iteri. D. Law, C.^'. Atterbury -Comparison of Dietary Protein With an Oral. Branched-Chaln 
Enriched Ariilno Acid Supplement In ©ironic Portal Systemic Encephalopathy-, Journal of Hepatology, 
March-Aprfl 1984. Vol 4. pgs. 279-287; A.E. Harper, R.H. Milter. K.P. Block 'Branched-Chaln Amino Add 
Metabolism-. Annual Review of Nutrition , 1984, Vol 4, pgs. 409-454; and F.B. Cerra, J.E. ^teouskl, E Chute, N. IS 
Newer, K. Teasley, J. Lysne, E.P. Shrwits, S.N. Konstantlnldes •&'anched-Chaln MetaboOc Support, a 
Prospective. Randomized. Double Blind Trial In Surgical Stress", Annals of Surgery . March 19B4, Vol. 199. 
pgs 286-291. Urinary excretion of nitrogen, resulting from the breakdown of muscle protein, Is high dunng 
conditions of stress, Branched-chaln amino adds exert a rttrogen retention effect when Ingested during 
condtttons of stress. ^ 

An additkmal dteadvantage of the presently avaUablo sports drinks is that few have a palatable taste. Taste 
or palBtablity Is an Important parameter fbr a sports drink or nutrition source. Excellent taste o not easOy 
achieved fdr a sports drink or nutritten source for en athlete as the sense of taste changes vmh the metabolic 
state of the individual. _ ^. ^ . ^ 

Furthermore, standard methods for the proparatton of known solid nutrient blends are Inadequate for tlw 25 
more complex blends necessary for a complete nutrient composition for athletes. Standard methods of 
preparation of soBd chemical blends typically Invohre simple vwlghing and blending steps. As an example, the 
most straightforward standard method of preparation of a solid chemical blend Is a procedure InvoMng the 
Individual weighing of each of the raw materials followod by a rimple mbdng or milling of aB of the soOds 
together under low mixing speeds for e defined period of time. As the comfrtexlty of the composition 30 
increases, however. It has been discovered that more steps and unique methods of preparation are required. It 
was deteimlned that the moro stralghtfonvard methods for the preparation of solid nutrient blends could not 
achieve a final Wend which could be rapidly and completely dissolved In tap water under ordlnajy use 
conditions. The failure of these standard methods vwas caused mainly by the Insolubility of several amino adds, 
partloularty hydrophobic and aromatic amino adds, e.g.. leucino, valine, phenylalanine, tryptophan, tyrosine. 35 
aspartic acid and glutamic acid. 

Sum maiy of the tnventictfi 

It is therefore an ob]ect of the present invention to provide a sports 6r\nk for athletes ttet meets 
substantially all of the nutritional requirements of a body under stress, can bo chemically defined for 40 
reprodudbiltty and user familiarity, provides an optimal training and competition diet that can be digested with 
mbibnal energy and can be qulcWy absorbed. It is another object of the present invention to provida a sports 
drink as above which contains a high proportion of branched-cham amino acids, WW not cause gastrointestinal 
intolerBnce or frritatlon, and has acceptable to good taste and patetabUny. 

Still aftirther object of the present Invention is to provide a dependable method tor preparation of a nutriem 45 
composition, so that h will consistently achieve rapid and complete dissolution in tap water under ordinary use 
conditions. 

In accomplishing the forcgomg objects, there has been provided In accordance with one wp^ctof the 
present lm«ntlon. a palatable, orally Ingestlble nutrient bteni which provides substantially a"^'^?;^ ^ 
oarbohydrate. and energy requlremBnts of an athlete under conditions of physical stress, virfthout Inteffertnp SO 
with fluid absoiptlon or causfrig gastrointestinal <ttsturi:iances. The blend comprises essential and preferab^ 
also nonessential amino adds, nutrient factors which may Indude vitamins, trace elements and minerals, and 
may also Indude carbohydrates, electrolytes and one or more flavoring aids. The final blend is water soluble 
and can supply, in a volume thai may reasonably bo Ingested In one day. as much as ^out JO.OOO or even 
20 000 kcal. The amino adds contained In the blend exist in a substantlaPy pure. free, unhywolyzed stare arid 
preferably the weight percent of the ossential amino adds Is high In relation to, and m^ oxooed the weight 
percent of the non-essential amino adds. In addition to oontdning a high essential to non-essential amino actd 
ratio, the blend contains an enhanced branched chain amino add content, and a Wgh cartjohydrato 
calorie-nitrogen ratio to satisfy caloric and protein synthesis requirements during stress. PaTtlcuIar mixttjres or 
amino adds, carbohydrates and flavoring aids are used to achieve superior taste, and the diet will not cause 
gastrdntestlnal intolerance or Inltatlon in the healthy individual. 

In accordance with one embodiment of the present invention, there is provided a palatable, orally InGHJs™ 
nutrient blend, comprising free essential and non-essential amino adds, nutrient ^«^D"^^*°'2!i^ 
electrolytes, and flavoring aids wherein the blend is water soluble in 6 minutes or less wtth simpte stirring or 
shaking and provided substantially all of the nutritional, carbohydrate, and energy requirements of an athlete 
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under conditions of physical stress, without Irterferina with fluid Sorption or causing 9afJ^^«;«J 
disturbances. In the nutrient blend of the prwent Invention, the total free eni^ acW contert pre^emWy 
comprises at toast 20% by weight but not more than 4»W» by weight branched^n anino add^ The frw 
^^s^tial amino acSs^niy advantageously be selected from the group con^sting ^ 
^ L.Argimne.L-Aspartlcacld.L-QIutamioadd.amlnoa^ 

^'KS^kance with a prnferred embodiment of the nutriert btod of the f«[^nt ^^^^ weight 
percent of each of thefreeessentialamlnoaclds. expressed asafrac^ 
L-l$oleudne ZSX3^^.0Cm 
10 L-Leuclne 2^<M)-20.0(yVb 

L-Vallne 4.O00Ah16.CXWfe 
L-Lysine ^xion/o-^^ocm 
L4/lethlonlne 1.00Qto-11.0(W* 
L-Phenylatanlne OSXmSXXm 
IS L-ThreonbiB ^A(m4Mfi^Q 

L-Tryptoptw O.0OtVb-4.5(PW> , , , .^^p^* 

It Is also preftfred that the welgWpen:«nt of each of the nutrient free n^^ 

compoelUon, expressed as a fraction of tolrf free amino acids. Is: 

L-AIamne ZO0<^15.0(yVb 
20 L-ArflWne 2,1(Wo-2.40% 

L-A^)amc Add 0.30(yb'6.10C^ 

L-QhJtamIc Aold 0XXX^20.4Wo 

Aminoaoetia Acid 1.7CWto-1i30<W> 

L-4{btldIne 2.1(m-6XXmi 
25 L-Proflhe a.CKK»h10.3m 

L-Sedne 2jam^6J3SWb 

L-Tyroan9 0.0CWW.3(»fa 

In a'SSS^ p^SSIS nutrient blend, the weight percent of each of the essential and non^rrtlal free 
30 amino adds is: 

L-lsoleudne SXXfiMBSXm 

t'Ljeucine 7,cnm-19.0(Wi 

L-Vallne 10.0CW/b-14.00Q/b 

L-Lyslne ^0.OQMhUSm^ 
35 L-Methlonine I.OCW/W-OCWto L-PhenyWanlne O.0CMto-3X)(W0 

L-Threonino aoo%-4.00«W) 

L-Tiyptophan O.OCm)-4.00<W) 

L-Alanlne 7JD0P^1 1 XXWq 

L-Arglnlne 6.0(W>-10.00% 
40 L-Aspartic Acid 030<Wh3.0CWj 

L-Qlutamlc Add 0.00%-6^0<Vb 

Amlnoacetlc Add 4.000>b-6.00P/b 

L-HistWine 2.10QAH4.0O«Vb 

L4»roBne 7i50iy6-10.00Vo 
45 L-Serine 2.00(M>-a.OO(Vb 

L-Tyrosme 0.00<V5-1J20«^ 

L-Cystine 0,00%-070% . ^ ^ *. *t. --^.r* 

In some preferred embodiments of the nutrient blend, the nutrient faclprs are selected ^^^^ fj^ 
consisting of vitamin A, vitamin D3, vttamin E. vitamin C. folic add. thiamine. riboflavUi. 
50 Vitamin B12. biotia pantothenic add. vitamin K1. chlorine, catetum, phosphorus. ^^^'^^ 

copper, zinc, manganese, selenium, molybdenum, chromium; the electrolytes are selected from the g«up 
feting <k aodUim dioride. potassium chloride, potassium acetate sodium P^^P^^^* ^^.^^ 
gluconate; and the carbohydrates are selected from the group consisting of sucrose, glucose, dextrose, 

fructose, polyglucose. maltodoxtrln, and corn syrup. ^ , ,.««taininfiie 

65 inBnotlwSreferredembodlmentofthenutriertblend.then^ 
g fraa amino add are present in an amount of; 
Vitardh A 1.000^7.500 lU 
vaamlnDa ISO^W 
Vitamin E 1045 lU 
eo Vitamin C 9&400mg 
Fofic add 0^2 mg 
Thiamine 2.3-6 mg 
Riboflavin 2.M mg 
Niacin 15-60 mg 
OS Vitamin B6 1.6-6 mg 
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Vttsmln B12 ^-SD meg 
Biotln mg 
Pantothenic acid 7J6-90 mg 
Vitamin K1 MO meg 
Chloiino 50-300 mg 
Caldum 0.4-4 g 
Phosphorus 0^2 g 
Iodine 50-325 meg 
iron 3-3^ mg 
Magnesium 100-600 mg 
Copper 075-6 mg 
Zinc 9-220 mg 
Manganese 0»fr4 mg 
Selenium 20-150 meg 
Molybdenum 20-160 meg 

Chromium 10-100 meg. ... . . 

In addition, the electro^tes, bi a portion of ddid blend which contains 16 g free amino ecide. ai© preferably 
present in amounts of: 

Sodium Chloride 20-160 mEq 
Potassium Chlorfde 1-60 mEq 
Potassium Acetate 5-60 mEq 
Sodium Phosphate 1*30 mMd 
Calcium Gluconate 0.4S-20 mEq; 
the carbohydrates are 'preferably present In amounts of: 
Sucrose 20-100 grams 
Glucose 10-40 grams 
Dextrose 10-60 grams 
Fructose 10-40 grams 
Poly-Glucose 60-180 grams 
Mafto-Dextrin 90-250 grams 
Com Syrup 50-120 grams; 
and the flavoring aids era preferably present in amounts of: 
Cocoa 20-65 grams 
Carob Powder 20-125 grams 
Vanilla Extract 0^2 grams 
Powdered Non-Fat Milk O400 grams. 
In one particularly preferred nutrient composition according to the present Invention, the amino acids, 
expressed as a weight percent of 16 g total free amino acids, comprise: 
L-lso!eucine 15£0<3Mi ±2fif6 
L*-L«ucine 16.00<yb ±20fQ 
L-Valine ^O.em ±2<Vb 

L-Lysto ^ZJS^ ±2Q/b 

L-Methionlne 2.1»M> ±1% 

L-Phenylaltfilne 0.41% ±0^ 

L-Threonlne 2J&m ±^JSm 

L-Tryptophan 1.02(M ±0.5% 

L-A!anbte 9.30% ±2% 

L-Arglnlne 622% ±2% 

L-AsparHo Acid 0.32% ±016% 

Ammoacetlc Acid 3^1% ±1.6% 

L'Histldine 4i)2% ±2% 

L-ProUne 8.38% ±2% 

L-Serine ^39% ±1% 

L-Tyfoslne 0.47% ±0.2% 

L-Cystaine 0.45% ±02%; 
the nutrient factors are present in the amounts of: 

Vitamin A 1.500.00 lU 

Vitamin 03 1^.00 lU 

Vitamin E 9.00 lu 

Vltamfn C 36.00 mg 

Folic acid 024 mg 

Thiamine 0.90 mg 

Riboflavin 120 mg 

Ntadn 12.00 mg 

VltanrUn B6 120 mg 
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Vitam^ B12 3J60 meg 
Blotin 3.00 mg 
Pantothenic acid 6.00 mg 
Vitamin K1 13-40 meg 
5 Chlorlna 44^ meg 

Calcium 300.00 mg 
Phosphorous 300.00 mg 
Iodine 45.00 meg 
Magnesium 120.00 mg 
10 Copper 0.60 mg 

Zinc 6iX> mg 
Manganese 662.00 meg 
Selenium 30.00 meg 
Molybdenum 30.00 meg 
15 Chromium 10.00 meg; 
Iron 4.80 mg; 
the etectrotytas are present In amounts of: 
Sodium Chloride 20.50 mEq 
Pot8S6[um Chloride 6.70 mEq 
20 Caldum Ghiconate 6.97 mEq 

Sodium Phosphate 7^ mMol 
Asoorbte Acid 1000 mg; 
the oarfoohydratas are present in amountd of: 
Sucrose 26 grams 
^ Fructose 5 grams 
Dextrose 59 grams 
Midto-Dextrin 211 gmms; and 
the flavoring aids are present In amounts of: 
Cocoa 50 grams 
30 Non-Fat Diy Milk 90 grams. 

f n accordance with another aspect of the present Imrentlon. there is provided a method for the preparation 
of a wator-sohjble. palatable, orally Ingestftjte nutrtent Wend, comprising the steps of: (a) dry blending afW 
mixture comprising substantially puns free essential and non-essential amino adds until a tran^n from 
discrete crystals to a fine, amorphous powder appearance Is acWeved; and thereafter (b) blewBng the first 
55 mixture with additives selected from the group consisting of: vitamins, trace elements, mlnerals^ple and 
complex cartjohydrates. electrolytes, and flavoring aids, unt8 a uniform consistency is achieved. 

In accordance with still another aspect of the present Invention there Is provided a method for the 
preparation of a water soluble nutrient Wend, comprising the steps of: (a) blending alirBt mixture of free amino 
adds under conditions that cause a transformation from discrete crystals to a fine amorphous powder; (b) 
40 blending a second mbrture of nutrient factors under conditions that yield a uniform particle size of between 
about 10 and 20 microns; and (c) blending the first and second mixtures together yfnith at least one additive 
selected from the group consisting of carbohydrates, electrolytes and ffavoring aids, until a homogeneous 
powder is achieved. 

RnaOy. the present InvenUon also indudes a method of meeting the nutritional requirements of an athlete. 
45 comprising orally administering to an athlete undergoing physical stress a composition as described above, 
thereby providing substantiaBy aH of the nutritional, carbohydrate, and energy requirements of said athlete 
under conditions of physical stress without Interfering with fluid absorption or causing gastrointestinal 
disturt>ances. 

50 Brief Description of the Drawings 

Rgurel isagraphofthedoter^ng to changes In percentage body fat and lean body mass reported In 

Example 7. 

Detailed t>eacrtotIon of the irtvenlion 

ss Current research on amino acids has dlsdosed that high branohed-chaln amino adds, mduding vahne, 
leucine, and isdeudne. are required to maintain and repair cellular Integrity in the stressed marathon athlete. 
See authorities cited supra. It to further racognized that certain combinations of these high branched-chafri 
amino adds are aignirtcantly more benefldal In maintaining cefiular «tegrity and repair than others. On the 
other hand, the branched-chaln amino add component also affects the paiatablllty of the nutrient composttlon. 

eo VeHne. for example, imparts an undesirable flavor to the compodfion. Thus, the composition of the present 
Invention has been careful^ optimized in light of competing objaolwes. The weight percentages of 
branched-chaln amino acids for Experiments 1-5 (Infra), as a percentage of total amino adds, are illustrated m 
Table 1. 
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pygportion of Bra Tiehed Chain Amino Acids ^ 
as a Weight Perce nt of Total Amino Acite 
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Example 1 


22.5% 


13.6% 




Example 2 


40.2% 


13.4% 
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Exanple 3 


27.2% 


15.4% 




Example 4 


42.19% 


15.1% 




Example 5 


27.2% 


15.4% 


IS 



This table illustrates the percentage of bronchod-chaln amino aokJs In the Examples of the present 
invention, and, for comparison, the tabte Illustrates the same calculations performed on some of the examples ^t) 
contained In U5. Patent No, 3,6g7;287. As can be seen, the prior ait compositions con^tently exhibit a lower 
component of branched chain amino adds. This is so not only because that disclosure does not recognize the 
benefits of increas&^g the branched chain component, but also because that dlsdosure teaches that the 
amino add profile should approxkmte that naturally occuning In such foods as meat, eggs, or mHk. 

WentByfrifl proper combinations of branched-chaln amino adds end achieving proper methods of ooirijlnmg ^ 
high branched-chaln amino adds are not easy tasks. For example, the high percentage of isoleuclne In 
Example 2 ^>peafB to have caused the lower gastrointestinal tolerance of that composition. Example 4, v^riiich 
has a greater overall content of branched-chaln amino adds, tasted lust aa good but cfld not cause 
gastrointestinal disturbances, . ^ . , j ,«ww * *^ 

Several things are essential to achleva a goodtostlng composition: (1 J the ratio of amino acids, (2) the total a, 
amount of amino adds per dose, and (3) the amount of ftavoring aids and carbohydrates necessary to offset or 
mask the poor taste of the amino adds. Numerous flavoring aids are known, which may be used either 

individually or In combination. j u e *j 

Table 2 contains the results of organoleptic evaluations of the five fbnnulattona represented by Examples 
1-5. These evaluations ware performed by a small group of marathon blcydists who were given an unknown ^ 
composition and asked to rate It on a scale of from good to terrible. A good rating meant that the composition 
was pleasant and generally acceptable. A fair rating meant that the composition was bland or neutral but was 
not oblectlonable. A poor rating meant that tiie composition had some flavor defect such as a somewhat 
objectionable bitter aftertaste. A terrible rating meant that the composition was so objectionabte that It was 
rendered unpalatable. ^ - ^ 

m these examples, the amino adds vwre separated Into two groups. The first group of ammo acifls 
consisting of Isdeuclne, leucine, methionine, threonine, alanine, glutamk) add. glydne. serine, and tyrosine, 
comprise the good to btend or neutral tasting amino acids. The second group of amino adds consists of vaDne. 
lysine, phenylalanine, tryptophan, arginina, aspartte acid, histidine. proline, and cysteine. It Is this latter group 
for which the flavoring aMa become most critkjal ^ ^ ^ ^ ^ ^ 

Separation of spsdflc amino ackls Into flavor groups was acoompHshod through a separate taste test than 
the one previously described. In this taste test, a panel of about twenty volunteer testers was presented with 
unknowns which were evaluated for such charactertsttes as bitter, sweet, bland, or other, indudlng 
unpale^blB A remaricabiy high level of agreement among the testers was observed when reviewing the lest 
iBstms pertaWng to whteh amino adds wero good, unacoepteblo. etc. The results were also remariaWy ^ 
consistent with the results from the taste test on the final blends, discussed supra. In other words, a blend 
containing a high concentration of -bad" tasBng Individual amino acMs also exhlbltod a bad taste. 

The taste teat rasutta for Example 3 demonstrate that when the percentage of bad to terrible tasbng ammo 
acMs raachas 60.2%, they rectulre the greatest amount of flavoring aids to make the mixture palatable. This is 
hjrthar iOustrated by Bcample 6. using a composition which te Wentlcal to that of Example 3 except that the 
flavoring akis are significantly decreased to an amount comparable to the flavoring aid contwit of the 
Example 2 compoaltion. It ahouki be noted that v^hareas the Example 2 composWon was good tasting, the 
Example 5 compoalUon was barely aooeptablo. Additionally, the Example 2 mixhjre tastes better than the 
compoaltwn of Example 3, because the Example 2 mbcture contains 72.4% of the good to bland tasting amino 
acids. Whereas the Example 3 formulatton contains only 39,8% of those amino adds. This ralatroriship ^ 
between taste and amino add makeup hdds true dasplts the fact that the Example 3 formulation contains a 
higher concentration of flavoring aids than does that of Example 2. 

€5 
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AMIKO ACID COMPOSrriOM *ND PAIATABILITY OF EXaMMES 
EXl EX2 EX3 EX4 EX- 5 



Overall 
Taste 

Results: Good Good Fair Good 



Group 1 ; Good to Bland Tasting Individual tolno Acids 



% 


He 


6.10% 


25.00% 


3.00% 


15.50% 


3.00% 




% 


Lea * 


9.20% 


2.20% 


8.20% 


16.00% 


8.20% 




% 


Met 


3.40% 


10.80% 


6.80% 


2.10% 


6.80% 




% 


Thr 


4.40% 


2.40% 


1.40% 


2.90% 


1-40% 




% 


ilia 


2.00% 


15.00% 


4.00% 


9.30% 


4.00% 


4 


% 


aiu 


20.40% 


0.00% 


6.50% 


0.00% 


6.50% 




% 


Gly 


1.70% 


12.30% 


6.30% 


3*91% 


6.30% 




% 


Ser 


5.30% 


2.00% 


3.00% 


2.39% 


3.00% 




% 


Tyr 




0.00% 


0.60% 


«P.473i 


o,$p% 








56.80% 


72.40% 


39.80% 


52.57% 


39180% 
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Overall 
Taste 

Results: Good Good Fair Good Poor ^ 

Group 2: Bad to Terrible Tasting Individual Aaino Acids 



% Val * 


7.20t 


13.00% 


16.00% 


10.69% 


16.00% 


10 


% Lys 


8.20% 


1.00% 


9.30% 


13.92% 


9.30% 




% Phe 


5.00% 


0.00% 


0.50% 


0.41% 


0.50% 




% Trp . 


1.20% 


0.50% 


3.50% 


1.02% 


3.50% 


IS 


% Arg 


3'. 10% 


2.10% 


20.40% 


8.22% 


20.40% 




% Asp 


6.10% 


1.00% 


4.20% 


0.32% 


4»20% 




% His 


2.10% 


2.10% 


3.20% 


4.02% 


3.20% 


so 


% Fro 


10.30% 


10.00% 


3.00% 


8.38% 


3.00% 




% Cys 


0.00% 


0.60% 


0.00% 


Q.45% 


0.00% 






43.20% 


27.60% 


60.20% 


47.43% 


60.20% 


H 


Flavoring Aids 












Carob 


90 g 










90 


Cocoa 


0 g 


56 g 


155 g 


50 g 


56 g 




NF-Milk 


270 g 


150 g 


380 a 


90 g 


150 g 


35 


Carbohydrate 


Sources 










Sucrose 


100 g 


30 g 


110 g 


25 g 


110- g 




Fructose 


20 g 


0 g 


0 g 


5 g 


0 g 


40 


Glucose 


10 g 


0 g 


0 g 


0 g 


0 g 




Dextrose 


0 g 


20 g 


40 g 


59 g 


40 g 




Poly-Glu 


0 g 


10 g 


130 g 


0 g 


130 g 


46 


Com Syr 


0 g 


183 g 


0 g 


0 g 


0 g 




Lodex 


100 g 


0 g 


0 9 


211 g 


0 g 
















SO 



^Designates High Branched Chain Amino Acids 



6$ 



eo 



The composition made In accordance with the present Invantlon can be digested with minimal energy. Since 
the nutrients are supplied by the invention in simple, readily available form, e.g., tree amino acids, ntihimal $5 
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IS 



digesttve energy with maximal abswptton b posstote. As used in this application, the term free arrtno acid 
means monomerio emino adds or salts thereof but not the mbrtures of amino acids that resiit from hydrolysis 
01 a protein source. The use of afree amino aofd source Instead of a polypeptide protein sourw conserves 
energy because p<^eptide protein sources require energy to be enzymattcaUy hydrolyzed. When dlgesuve 
5 energy te conserved, more energy Is available to be used for other functions in the athlete's body. Moreovw. 
the high proportion of branched chain airtno acids of the present Invention helps to satisfy caterte and protein 
synthesis requirements during stress. Rnally. the amino adds used in the present Invention should be 
substantially free of Impurities such as mercaptans. which could adversely affect theflavor of the composition 
Another beneficial result of the particular balance of ingredients In the claimed composillon of the present 
10 Invention Is that these compositions exert a minimal osmotic effect on the gastrointestinal tract, thus 
prevenUng any fluid shifts. RukJ shifts can result In electrolyte and water Imbalances 
distension cramping, nausea, and darrhea. The compositions of the present Invention can also be (^UMf 
absorbed/for the most part, in the stomach, the duodenum and the upper jelunum. Due to the unique 
properties of the compositions, almost all of the materials pass directly through the Intestinal membranes, and 
are thus Immediately available for replaang and maintaining the physiological demands of the stressed atWete. 
In this regard, h is desirable to minimize the fat content in the composition of the present Invention. Frts are 
generally digested and absorbed relatively slowly, and may interfere with the breakdown and absoriwion of 
other dietary elements in the composition. In addition, tat is a relatively low efficiency energy source and Is not 
wan tolerated by the gastrointestinal tract of an athlete under physical stress. Thus. beo»Jse the fW content of 
the present compoation Is minimized, gastric emptying is not delayed, blood shunted to the peritoneal region 
Is minimal, and, as a result, more energy is avaflablefor use by the other body functions of the stressed athlete. 

Thus. In accordance with the foregoing considerations, it has been determined that composltfons meeting 
the fbregomg objectiveG wBi have an amino add profile In which the branched chain amino acids. Ma 
peroentage by weight of total free amino acids in the composillon. comprise at least about 2(W» by weight, 
2S preferabty at least about 25% by weight, and mora preferably at least about 20^ by wwght. TDe branched 
chain amino acid content as a psrcerrtage by weight of total free amino acids in the composition should not 
exceed about aWfti by weight, more preferably should not exceed about 4S<W) by weight, and most preferably 
ehould not exceed about 40% bjf weight . . * ^ 

The composition of the present Invention should include all of the essential ammo acids In free fomt. and 
30 preferably includes the nones8«itlal amino adds, "me essenllai amino adds as used herein are L-teoleudne, 
L-leucJne. L-vallne, L^yslne, L-malhlonInc, L-phenylalanlne. L-threonlne. and L-tiyptophan. The noneMential 
amino acids, as used herein, refer to L-a!arilne, L-arginine. L^partic acid, L-glutamIc add, L-ammoacetiO add, 
L-hlstldlne, L-prolIne, L-serine, L-tyrosine. and L-cystelne. 
Also induded In the composition of the present Invention are nutrient fjKrtora such aa vitamins and s mHar 
35 compounds, spedflcaDy vitamin A. vitamin I>3. vitamin C. vitamin E, foKc add, thiamine, riboflavin, niadn, 
vitamin B6, vitamin B12, blotin, pantothenic add, and vitamin K1. ^ i ^ 

The composition of the present invention also should contain appropriate amounts of the electrolytes. 
Including sodium, potassium, chloride, calcium, and phosphate. 
The compositions of the present Invention may also indude minerals and trace elements. Including iron, 
40 magnesium, copper, zinc, manganese, selenium, molybdenum, chromium, and Iodide. 

These composWons also Include oarbohydrates which serve as one of the principal calonc sources, in 
addition to the branched-chain amino acids, for athletes using the composition. The carbohydrate content of 
the composition is preferably a combination of simple and complex saccharides. The simple «^^J^ 
monosaccharides, may bo glucose^ dextrose, tmctose, or com syrup. The disaccharide used Is P«™«™V 
45 sucrose, but other dlsaccharides may be used. Rnafly. the complex cartsohydrates used may Indude su^ 
moieties as polyglucose and malto-dextrin. The simple seocharides generally provide the most Immediate 
energy to the athlete, but If the entire caloric content of the composition Is. for example. In glucose, the 
resulting fluctuations In serum glucose level after Ingestion of the composition may be unsatisfactory. 
Accorcfin^, the preferred composition wBi Include a mixture of carbohydretes to provide sustained energy 
SO source and a more stable blood glucose level. . 

The flavoring aids used In the present invention may be any conventional flavonng aids that prowoe a 
pteasant-tasttng composition when combined virfth the remainder of the ingredients. Conventional flavoring 
aids Include natural or artificial grape, cheny, lemon. Kme, punch. nx>t beer, orange, grapefruit, strewbeny. and 
other flavorings. The suitability of any particular flavoring aW In any particular composition of the present 
55 invention may be readily ascertained by means of a simple taste test THe preferred flavoring aids are cocoa, 
carob powder. vardBa extract, and powdered nonfat milk. 

The composition of the present invention may advantageously be provided In unit dosage packages sul^le 
for mIxfrMJ with between 250 ml and 2 1 of water or other OquU to provide a drink having an energy density of at 
least about 350 kcal porBter, preferably greater than about 400 kcal per liter and more preferably In "«»ss of 
60 about 600 kcal per liter, wherein the net dry vralght of a unit dosage package is from about 30 g to about 600 g. 
and preferably from about «) g to about 120 g. In delennining a desireble energy density for the final produc*. It 
Is recognized that too low a densOy (B.g.. too much water) can result in darrtiea, and can also require the 
athlete to Ingest a greater fluid volume than is desirable In order to satisfy nutrittonal and caloric requirements. 
On the other hand, too high an energy density might supply insufficient fluid volume, might have too high an 
65 osmolality, causing gastric disturbances, and might also adversely affect palatabllty of the composllfoa 
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Certain specific ingredients that be Induded in the composKion of the prasenl bwantion, together with 
ranges of those ln(^tBdtents meeting the criteria dscussed atxwe, are set forth In Table 3. 

TABLE 3 5 

Tncrredient BSDSS Pg^ftlTgd Rsnqg « 

Amino Acid 



L-Isoleuclne 


3.00% 




25.00% 


6.00% - 


> 18.00% 




L-Leuclne 


2*20% 




20.00% 


7.00% - 


• 19.00% 


IS 


L-Valine 


4.00% 




16«00% 


10.00% 


- 14«00% 




1-Lysine 


1.00% 




14.00% 


10.00% 


- 14.00% 




L-Methionine 


1.00% 




11.00% 


1.00% 


- 5.00% 




L-Phenylalemlne 


0.00% 


«» 


5.00% 


0«00% 


- 3.00% 




L-Threonine 


1.40% 




4.40% 


2.00% 


- 4.00% 




L-Tryptophan 


0.00% 


<■» 


4.50% 


0.00% 


- 4.00% 




L-Alanine 


2.00% 




15.00% 


7.00% 


- 11.00% 




L-Arginine 


2.10% 




20.40% 


6.00% 


- 10.00% 




L-Aepartic Acid 


0-30% 




6.10% 


0.30% 


- 3.00% 


SO 



35 



40 



4S 



60 



5S 



60 
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X^Glutamic A^cid 


0.00% 


— 


20.40% 


0.00% 




6.50% 


i^noacetilc Acid 


1.70% 




12.30% 


4.00% 




6.00% 


L-Histidine 


2.10% 




5.00% 


2.10% 


T 


4.00% 


L-'Proline 


3.00% 




10.30% 


7.00% 




10.00% 


L-Serine 


2.00% 




5.30% 


2.00% 




3.00% 


L-Tyrosine 


0.00% 




4-30% 


0.00% 




1.20% 


L-Cysteine 


0.00% 




1.50% 


0.00% 




0.70% 



^TA^^yf^<ry Min«T-al & Tracs Element 










Vitamin A 


1000 - 


7500 


lU 


3750 


— 


7500 10 


Vitamin D3 


150 - 


600 


10 


300 


- 


600 lU 


Vitamin E 


10 - 


45 


lU 


22 


- 


45 lU 


Vitamin C 


90. - 


400 


mg 


190 




400 mg 


Folic Acid 


0.5 - 


2 


mg 


0.6 


- 


1.2 mg 


Thiamine 


2.3 - 


6 


mg 


4.5 


- 


6.0 mg 


Riboflavin 


2.6 - 


8 


mg 


5.1 


- 


7.0 mg 


niacin 


15 - 


60 


mg 


30 


- 


60 mg 


Vitamin B€ 


1.5 - 


6 


mg 


3 


- 


6.0 mg 


Vitamin B12 


3 - 


50 


meg 


9 


- 


20 meg 


Biotln 


0.25 - 


1.8 


mg 


€•9 


- 


1.8 mg 


Pantothenic Acid 


7.5 - 


90 


mg 


15 


— 


60 mg 


Vitamin Kl 


5 - 


60 


meg 


30 




40 meg 


Chlorine 


50 - 


30O 


mg 


50 




221 mg 


Calcium 


0.4 - 


. 4 


g 


0.75 




r.s g 


Phosphorus 


0.25 - 


2 


g 


0.75 




1.5 g 


Iodine 


50 - 


325 


meg 


50 




225 meg 


Iron 


3 - 


325 


mg 


14 




40 mg 


Magnesium 


100 - 


600 


mg 


150 




600 mg 


Copper 


0.75 - 


6 


mg 


1.5 ' 




3 mg 


Zinc 


9 - 


220 


mg 


18 




36 mg 


Hanganese 


0.6 - 


4 


mg 


1.40 




2.8 mg 


Selenium 


20 - 


150 


meg 


7S 




150 meg 


Moli^denum 


20 - 


150 


meg 


75 




150 meg 


Cbroniana 


10 - 


loo 


meg 


25 




60 meg 
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Elecfcrolvtes 



Sodium Chloride 


20 - 


160 


m£q 


50 - 


15 


xaEq 


Potassium Chloride 


1 - 


80 


mEq 


15 - 


49 


m£q 


Potassium Acetate 


5 - 


60 


mKol 


10 - 


29 


mHol 


sodium Phosphate 


1- - 


30 


mMol 


5 - 


20 


mMol 


Calcium Gluconate ' 


0.46 - 


20 


mEg 


2 - 


8 


m£q 



sucrose 


5 




110 


grams 


20 




100 


grams 


Glucose 


0 




60 


grams 


10 




40 


grams 


Dextrose 


0 




80 


grams 


10 




.60 


grams 


Fructose 


0 




100 


grams 


10 




40 


grams 


PolyHSlucose 


0 




250 


grams 


60 




180 


grams 


Lodex 10 D£ 


















(Malto-Dcxtrin) 


0 




300 


grams 


90 




250 


grams 


Com Syrup 


0 




184 


gr&ms 


50 


»*• 


120 


grams 



15 



SO 



Flavoring Aids 30 

Hersbey's Cocoa 20 - 85 grams 45 - 65 grams 

Carob Powder 20 - 125 grains 60 - 125 grams 

vanilla Extract 0.25 - 2 grams 0.5 - 1.2 grams 35 

Powdered Non-fat Milk 0 - 400 grams 80 - 220 grams 



AccQfcflno to one appllcatton of the method of the present invention . a first mixture of free amtno acltte Is dry 40 
Wended untH a transformation from discrete crystais to a tine amorphous unffonn powder appearance is 
acHeved. It has Ijeen observed that this transition from crystalflne to amorphous form ocourred at 
tarnperatures in excess of about 40*0 generated by btendlng action, preferably, the first mixture of amino 
adds is btended under high shear conditions at speeds of at least about 16.000 rpm. preferably ^ excess of 
about 19.000 ipm, and most preferably from approx3matefy 19,000 rpm to about 22,000 rpm. This first mixture 45 
of free amino adds la praferably blended for at least about one minute, more preferably In excess of ^6 
minutes and most preferably Irom about 2.5 to about 4^ minutes. If this procedure is not f ollowed* some of the 
Individual amino acids will not go Into solution upon reconstitution with water and win either float on the top or 
preclpitat* out. 

A second nurture comprising nutrient factors Is prepared, preferably by dry blending the nutrient factors in a » 
powder mRl until well mixed. The dry blending Is preferably effected under conditions which, by appllcstion of 
shearing forces, yield a unffomn particle size of less than about 30 microns, and more preferably from about 10 
to 20 microns. The milling action takes these various materials which wotrid otherwise not be blendable. and 
enabled the production of a firml. water soluble, homogeneous powder. The two mbctures are then combined 
together with any oarbohydmtes, electrolytes and flavoring aids and blended until a uniform consistent la 6B 
achieved This final blending may require more than about 20 minutes and perhaps as mudi as 40 minutes or 
more. The final blend Is packaged appropriately and reconstituted with tap water ]ust prior to use. The most 
important aspect of the method aocording to the present Invention Is the blending of the free emino aoidd In a 
distinct step under the conditions Indicated. Although prepamtton of the second mixture has been dl6Ck>sed 
as a distJnot step, it may be possible to combine that step with the final mixing of aH of the In^edlants and atn 60 
accnie the advantage of the present Invention. 

The Invention may be more fully appreciated by reference to the appended examptes. In each of Examples 
1-5 which foDow, the amino acids used are free* pure amino acids. The total percentage of each essential and 
non-essential amino acW for each example Is given. Example 4. the composition prefen^d by marathon 
cyclists, has the highest percentage of total essential amino acids. Conrespondingly. It has the lowest €S 
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10 



15 



percentage of non-€sseffitlal amino adds. - ^ ,^ -r-.^^ q ...^r- tk« 

The various rangas of each of lha Ingradiants used in tfw Examplea la summarized In TaWa 3. eupra. "Hw 
preferred ranges are also shown for each ingredient Each Ingredlant was not used In awery one of Examines 
1^. For the specific composition of each fomiulatlon. refer back to the Examples. 



in this exa mple, 18 grams of free anifno adds in amounts corresponding to the stated «^9ht percentegas 
were dry Wended at speeds of between about 19.000 and 22,000 RPM. using a Waring njodel Na 34BL22 
ble nder, for a period of between about 2S and 4.5 minutes, until a iransRIon from separate discrete aystals to 
a fine amorphous uniform powder appearance was achieved. Next, the Indlcaled amounts of vrta^^ trace 
elements, and minerals were mixed in a dry blender untD the miiling action reduced these njaleriate to apartda 
size of between about 10 and 20 microns. Thereafter, the Indicated amounts of carbohydrates, •w^^V*^ ^ 
flavoring aids were weighed and all of the ingredients were blended in a Patterson Kelley twnvshefi fWdellW^ 
LB-16S llqulds/sollds blender^ranulator. equipped with an inlenslfler bar. for a period of apprwdmateV 2M0 
minutes. Finally, the blend was brought up to two liters final volume with water, and taste tested. The 
compoation exhibited a good taste. 



Amino Add Profile based on 18 grams total Amino Acids 
so tolno Acid * Total Amino Acids 

Essential 

Ir-l6oleticine 6*10% 
25 L-Lencine 9.20^ 

L-Valine 7-20% 
L-*tiy s in© 8*20% 

90 



35 



40 



45 



so 



ss 



$0 



65 
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L-Phenylalanine 


. s.oot 




L-Threonlne 


4.40t 




L-Tryptophan 


1.20% 




Total essential amino acids 

• 


44.70% 




Mon-Essential 






L-Alanine 


2.00% 




L-Arginine 


3.10% 




L-Aepartic Acid 


«.10% 




I»-Glutai&lc Acid 


20.40% 


• 


Aninoacetic Acid 


1.70% 




L«*Histialne 


d m XV% 




L-Proline 


10.30% 




Ij-Serine 


5.30% 




L-Tyrosine 


4.30% 




Total non-essential amino acids 


55.30% 




v^^-aw^Ti, MineMl & Trace Elements 


% US m 


Vitamin A 


7500 lU 


150 


Vitamin D3 


600 lU 


150 


Vitamin E 


45 ID 


150 


Vitamin c 


380 mg 


633 


Folic Acid 


1.2 mg 


300 


Thiamine 


4,5 mg 


300 


Riboflavin 


5.1 mg 


300 


Niacin 


60 mg 


300 


Vitamin B6 


6 mg 


300 


Vitamin B12 


18 meg 


300 


Biotin 


0.9 mg 


300 


Pantothenic Acid 


30 mg 


300 


Vitamin Kl 


67 meg 


* 


Chlorine 


221 mg 


* 


Calcium 


1.5 g 


150 


Phosphorus 


1.5 g 


150 
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Iodine 225 meg 150 

iron 27 mg 150 

Magnesium 600 ng J.50 

copper 3 mg 150 

Zinc 3« lag 240 

Manganese 2.81 mg 

Selenium 150 meg 

Molybdenum 150 meg 

Chromium 50 meg 
*No U.S. RDA established 

Electrolytes Chart 

sodium Chloride 90 mEq 

Potassium Chloride 40 mEq 

Carbohydrate Chart 

Sucrose 100 grams 

Fructose 20 grams 
Lodex 10 DE (Malto-Dextrin) 100 grams 

Glucose 10 grams 

Flavoring Aids 

Carob Powder 90 grams 

Non-Fat Dry Milk 270 grams 



Tha following compo^on was prepared In the same way as set forth In Exampla 1 to make two liters of final 
compositioa In this Example, the vltamki, mineral and trace element composition remained the same as !n 
Example 1 . However, the amount of Naa wras decreased from 90 to 88 mEq. Sucrose was reduced from 
1 0Og to 30g. 20g of dextrose. 183g of com syrup, and lOg of poly glucose were added. Fructose and l-odex 10 
60 DE were wnitted Also, the flavoring aids were changed as indicated. Upon taste testing, ttus mbcture was 
determined to have good palatabiHtsr. 

Amino Add Proiae tmsed on 26 grems total Amino Adds 



60 



16 
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Amino Acid % Total Amino Acids Essential 



L-Isoleucine 25. 00% 

I>Leucine 2.20% 

L--Valine 13.00% 

L-Lysine l.oo% 

L-Methionine 10 « 80% 

L-Threonine 2.40% 

L-Trypt ophan 0.50% 

Total essential amino acids 54*90% 

Non-Essential 

* L-Alanine 15.00% 

L-Arginine 2 . 10% 

L-Aspartic Acid 1.00% 

Amlnoacetic Acid 12.30% 

L-Histidine 2 . 10% 

L-Proline 10.00% 

L-Serine 2.00% 

L-Cysteine 0.60% 



Total non-essential amino acids 45.10% 



vitamin.. Mineral 






% us RDA 


Vitamin A 


7500 


lU 


150 


Vitamin D3 


600 


lU 


150 


Vitamin E 


45 


lU 


150 


vitamin C 


380 


mg 


633 


Folic Acid 


1.2 


mg 


300 


Thiamine 


4.5 


mg 


300 


Riboflavin 


5.1 


mg 


300 


Niacin 


60 


mg 


300 


vitamin B6 


6 


mg 


300 


Vitamin B12 


18 meg 


300 
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Biotln 

Pantothenic Acid 

Vitamin Kl 

Chlorine 

Calciua 

Phosphorus 

Iodine 

Iron 

Magnesium 

Copper 

Zinc 

Manganese 
Selenium 
Molybdenum 
Chromium 

*Bo U.S. RDA established 



0*9 mg 
30 mg 
67 meg 
221 mg 
1*5 g 
1.5 g 
225 meg 
27 mg 
600 mg 
3 mg 
36 mg 
2*81 mg 
150 meg 
150 meg 
50 meg 



300 
300 

[ ♦ 
150 
150 
150 
150 
150 
150 
240 
* 

* 



Electrolytes Chart 
Sodium Chloride 
Potassium Acetate 



88 m£q 
40 mEq 



Carbohydrate Chart 

sucrose 

Dextrose 

com syrup 

Poly-Glucose 



30 grams 
20 grams 
183 grams 
10 grams 



Flavoring Aids 
Hershey's cocoa 
Powdered Milk 



56 grams 
150 grams 
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EXAMPLES 

In Example 3, prepared in a »milar manner ta the foregoing examplee to make two Htere ol composition, an 
of the vitamins, ntlnerals. and trace elemants were reduced by one-half. NaQ was Increased to 138 mEq and 6 
mEq of calcUjm gluconate was added. Sucrose was inoreased to 110 g. dextrose Increased to 40 g. and 
poiy-gUicosa to 130 g. In this example. Herahey^s cocoa was Increased to 165 g, and non-lat dry powdered 5 
mBk increased to 380 grams. This example exhO^tted only fdir patatabHIty. 

Am!no Acid Profile based on 11 grams total Amino Adds 

Amino Acid % Total Anino Acids io 

Essential 

l#-xsoleucine 3 . 00% is 

L-Leucine 8,20% 

L-Valine 16.00% 

L-Lysine 9.30% 20 

L-^ethionine 6 •80* 

L-Phenylalanine 0.50% 

L-Threonine 1*40% ^ 

L-Tryptophan 3 • 50% 

Total essential a&ino acids 48.70% 



Non-Essential 



so 



L-Alanine 


4.00% 




L-Arginine 


20.40% 


35 


L-*Aspartic Acid 


4.30% 




L«^Glutaiaic Acid 


6.50% 




ABiinoacetic Acid 


6.30% 


40 


L-Histidine 


3.20% 




L-Proline 


3.00% 




L-SeriJie 


3.00% 


45 


L-xyrosine 


0.60% 





Total non-essential aioino acids 51.30% 

so 



60 



65 
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Vitamin. M ^'^'^^al S Traee Blmanfcg \ BPft 



Vit^ln A 


3750 in 


J 75 


Vitamin D3 


300 lU 


:75 


Vitaiain E 


22-5 lU 


75 


Vitamin c 


190.0 mg 


317 


Folic Acid 


0.6 mg 


150 


Thiamine 


2.3 mg 


150 


Riboflavin 


2.6 mg 


150 


Niacin 


30 mg 


150 


Vitamin B6 


3 mg 


150 


Vitamin B12 


9 meg 


150 


Biotin 


0*5 mg 


150 


Pcintothenic Acid 


15 mg 


150 


Vitamin Kl 


34 meg 




Cblorind 


111 mg 


* 


Calciuon 


0.75 g 


75 


Phosphorus 


0.75 g 


75 


Iodine 


113 meg 


75 


Iron 


14 mg 


75 


Magnesium 


300 mg 


75 




1.5 mg 


75 


zinc 


18 mg 


120 


Manganese 


1.40 mg 


* 


Selenium 


75 meg 


* 


Molybdenum 


75 meg 


* 


Chromium 


25 meg 


* 


*Ko U.S. BDA established 






Electrolytes Chart 






Sodium Chloride 


138 mEq 




Potassium Chloride 


40 m£q 




Calcium Gluconate 


5 mEq 





t 

? 
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Carbohydrate chart 
Sucrose 
Dextrose 
Poly-Glucose 

Flavoring Aids 
Hershey's Cocoa 
Powdered Hilk 

EXAMPLE 4 

ExampkB 4 was also praparad In a manner stmilBf to the foregoing axamples to make two (Hers. The 
Gc»npo8ltIon fn this example was favored by marathon cycliste. end was considered to extilbft good palatabDity. 
This composition had the highest peroentoge of total essential amino adds, and conrespondingly* the lowest so 
percentage of total non-essential amino adds. In this sxample, most ol the vitamins, nunerals. and trace 
elements were reduced 1o 30Q/b of the U.S. n.DA Sodium chloride was reduced to 203 mEq, and KCI was 
reduced to 6.70 mEq. Caldum gHiConate was increased to 6.87 mEq. and 7.24 mMol sodium phosphate and 
1O0O mg ascorbic acid were added. The carbohydrates and flavoring aids were modified as indicated in the 
example. ^ 

Amino Acid Profile based on 16 grams total Amino Aoids 

Amino Acid % Total Asdno Acids 

Essential 

L-Isoleucine 
L-Leuclne 
L-Valine 
L-Lysine 
L-Methionine 

45 



50 



55 



eo 



65 

21 



J.10 gra&s 
40 grans 
130 grams 



10 

155 grams 
380 grains 



15.50% 
16,00% 
10«69% 
13.92% 
2*10% 
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L=^Phenylalanine 0.41% 

Ir^reonine 2.9Q* 

L-Tryptpphan 1.02% 

Total essential amino acids 62.54% 

Non-Essential 



L-Alahine 


9.30% 






Jb— Aly ill i-I* B 


8.22% 






L-Aspartic Acid 


0.33% 






Aminoacetic Acid 


3.91% 






L-^Histidine 


4.02% 






L-proline 


8.36% 






L-serine 


2.39% 






L-Tyrosine 


0.47% 






L-cysteine 


0*45% 






Total non-essential amino 


acids 37.46% 






Vitamin. Mineral ^ Trace 


Elements 


% tlS RDA 


VitaiDin A 


1500.00 ID 


30. 


0% 


Vitamin D3 


120.00 lU 


30. 


0% 


Vitamin B 


9.00 lU 


30- 


0% 


Vitamin C 


36.00 mg 


60. 


0% 


Folic Acid 


0.24 mg 


60. 


0% 


Thiamine 


0.90 mg 


60. 


0% 


Riboflavin 


1.02 mg 


60. 


.0% 


Niacin 


12.00 mg 


60. 


.0% 


Vitamin B6 


1.20 mg 


60. 


.0% 


Vitamin B12 


3.60 meg 


60. 


.0% 


Biotin 


3.00 meg 


60. 


.0% 


Pantothenic Acid 


6.00 mg 


60 


.0% 


vitamin Kl 


13.40 meg 




* 


Chlorine 


44.20 meg 




* 


Calciim 


300.00 mg 


30 


.0% 


Phosphorous 


300.00 mg 


30 


.0% 


Iodine 


45.00 meg 


30 


.0% 
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Magnesium 120.00 mg 

Copper o^eo mg 

Zinc 6.00 mg 

Mzoiganese 562 « 00 meg 

Selenium 30.00 meg 

Holylidenum 30.00 meg 

Chromium 10 .00 meg 

Iron 4»80 mg 
*No U.S« RDA established. 



30.04 
30.0% 
40. 0% 

i * 

30.00% 



10 
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Electrolytes Chart 
sodium Chloride 
Potassium Chloride 
calcium Gluconate 
Sodium Phosphate 
Ascorbic Acid 



20.50 m£q 
6.70 mEq 
6.97 mEq 

7.24 mHol 
1000 mg 



20 



Carbohydrate Chart 

Sucrose 25 grams 

Fructose 5 grams 

Dextrose 59 grams 

Lodex 10 D£ (Halto-Dextrin) 211 grams 



30 



55 



Flavoring Aids 
Hershey's Cocoa 
Non-Fat Dry Milk 



50 grams 
90 grams 



40 



4$ 



EXAMPLE S 

Thfs Bxample wad identlcd) to Examplo 3, except that the Cocoa was reduced from 166 g to 56 g, and the 
rKMi-fet powdered milk was reduced from 380 g to 1 50 g. These changes caused the palatabHity of the mbctura 59 
to go from f^r In Example 3 to poor In Example 5. 



EXAMPLES 

In this experiment, the composition of Example 4 was dissolved in water at a ratio of approximately 116 
grams of the soBd to yield approximately 600 cc final composition, aohteving an energy dens&y of 
approximately 343 keel per 600 cc of the final composition. This composltton was ingested by a marathon 
btcycOst during a380 mile, non-stop halning rtde from Fallbrook, California to Vegas. Nevada. The period of 
continuous exertion was approximately 22 hours and 20 ntinutes. during which period suffkslent nutrftkxisl 
mixture to supply approximately 7^ kcal was Ingested. Blood analysis of samplaa obtained Immediately 
prior to and foRowing the trip yielded the following data: 
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Analvte PcfRrence Range * Pre-Ri4e poal^-RMg 



Glucose 


70--115 


99 


86 


Bim 


10-25 


27 


32 


creatinine 


0,7--1.4 


1.1 


1.3 


Bun/Creatinine 


10-30 


24.5 


24.6 


AST (SCOT) 


1-50 


48 


61 


ALT (SGFP) 


1-55 


34 


37 


GGTP 


2-65 


10 


9 


Bilirubin 


0-1 • 3 


0.3 


1.0 


Alk. Phos. 


30-105 


46 


50 


Ca 


9.0-11.0 


9.3 


10.2 


LDH 


100-225 


235 


249 


Phosphorous 


2.6-4»5 


4.1 


5.3 


Ha 


137-148 


142 


142 


K 


3.6-5.5 


4.3 


4.1 


CI 


98-108 


105 


102 


Uric Acid 


2.5-8.0 


5.0 


3.7 


Triglyceride 


50-200 


57 


48 


cholesterol 


150-300 


187 


175 


Total Protein 


6.0-8.0 


6.1 


6.2 
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Albumin 


3.5-5-0 


4.1 


4.2 




Globulin 


2.0-3.5 


2.0 


2.0 




A/G Ratio 


1.1-2.3 


2.1 


2.1 


5 


Iron 


50-210 


121 i 


88 




Ferritin 


20-300 


160 


** 




Hgb 


16-0+2 


14.2 


14.8 




MCV 


82-101 


92 


92 




MCH 


27-34 


31.5 


31.5 




MCHC 


34±2 


34.2 


34.1 


Iff 


WBC 


7.5±3.5 


7.5 


7.4 




Kg-Serum 


1.5-2.5 


1.8 


** 




Zn-Sarusi 


60-130 


92 






Hot 


47+5 


41.4 


43.5 




RBC 


5.410.7 


4.50 


4.71 





25 

♦Generally accepted normal values 
**Data not available 

30 



Th© rider was very pleased overall with the nutrient bfend. and H did not cause any gastrointestinal 
disturbances or diarrhea. 

These data demonstrate the remarkable ability of the compositions of the present invention, when used as a 
sole nutritional eource, to maintain blood values of numerous important physiological eut>stance3 within the 3$ 
normal range, desf»te sustained, extraordinary exertion. Particularly significant ere the stable values for the 
electrolytes Na. a Ca, K. and phosphorus, which are ordinarily volatfle in response to stress, and the uric add 
and creatinine values, relating to protein brealcdown and fiuid balance. 

EXAMPLE 7 ^ 

In this experiment the composition of Example 4 was Ingested by a competitor In a 3.120 mUe bicycle race 
known as the 1986 Race Aor^ America. During the race one of the bicyclists Ingested an amount of said 
con^iowtlon containing 45*730 kcal. which comprised 77.3Pfe of that racer's total caloric lntal<e. Immediately 
prior to and following the race, total weight, percent of body fat. and percent lean body mass were detemilned 
for this bicycRst Cidentified tyy the letter A m Tables 4. 5. and 6. reproduced infra) and for the 6 other 4S 
competitors completing the race who did not use the compound of the present invention (identified by the 
letters B. C. D, E. F. and Q tn the Tables reproduced infrB). Percent body fat was computed based upon the 
electrical resistance measured between a point on a wrist and a point on the opposite ankle using an RJL 
System BIA-103 body cxmiposition analyzer Lean body mass was the difference between total we^ and the 
amount of body fat. ^ 
The raw data are aummarized tn Tables 4 and 5. 
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TABLE 4 

KRE-RACE BODY CCfflPOSITION DATA 

Initial 











Initial 


Skin 


Initial 


Initial 










Total 


Resis- 


% 


Lean 


10 






Ht 


Weight 


tivity 


Body 


Body 


Contestant 




fin) 






fat 


Mass ribs) 




A 


43 


69 


140 


479 


8.3 


•126.5 




B 


28 


73 


192 


403 


9.7 


173,4 


15 


C 


23 


72 


168 


472 


13.1 


146.1 




D 


26 


68 


140 


507 


13.2 


121.5 




£ 


30 


73 


180 


439 


11.0 


160.2 


20 


F 


29 


62 


119 


571 


23.6 


90.9 




G 


32 


68.5 


ISS 


588 


28.5 


110.8 



POST-RACS BOOT COMPOSITION DATA 

30 

Final 



3S 



45 



Contestant 


Final 
Total 
Weight 
fibs) 


Height 


Skin 
Resis- 
tivity 
fohmsl 


Final 
%Body 


Lean 
Body 
Mass 
(J.bs) 


A 


138 


69 


439 


6.9 


128.4 


B 


188 


73.5 


372 


7*4 


174.1 


c 


160 


72 


431 


7.6 


147.9 


D 


133.5 


68 


397 


5.5 


126-2 


£ 


175 


73 


365 


' 6.1 


164,4 


F 


110 


62 


469 


11.2 


97.7 


G 


160 


68 


495 


22 


124.8 



"mes© data have been summarizBd tn the foHowing Table 6 vrfth the competttors arranged In order of 
finishing time, Compsfitors A through E were male end F and Q were lemale. This Table Illustrates that 
competitor A. who used the composilion of the present invention, ej^rtenced the amaOest change in percent 
body fat, the smallest change in percent total weight, and the second smalleet change In lean body mas$. That 
competitor also won the race by more than 22 hours. This experiment demonstrates the remarkable ability of 
the composition according to the Invention to maintain a high degree of stability In terms of the measured body 
composiUon varisblea, under conditions of extraordinary physical stress. 
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Race Finish Times v. Changes in Body Composition 











i 


5 


contestant 


Race 
Time 
-(hr) 


% 

Change 
in 
Body 
Fat 


% 

Change 
in 

Total 
Weight 


Change 
in 

Lean 
Body 


W 


A 


201.78 


- 1.4 


- 1.4 


+ 1,9 


16 


B 


224.03 


- 2.3 


- 2,1 


+ .7 




C 


224.95 


- 5.5 


- 4.8 


+ 1.8 




D 


239.17 


- 7-7 


- 4.6 


+ 4.7 


20 


E 


245.95 


- 4.9 


^ 2.8 


-1- 4.2 




F 


242.07 


-12,4 


- 3,5 


6.8 




6 


249.48 


- 6.5 


+ 3.2 


+14.0 


25 



The foregoing data are graphicaily t'Rustrated in Rgure 1. Figure 1 \s another exanple of the utility of this 
Invention. The compo&Kicn of this invention as shown in Example 4. represented 77.3^ of the total caloric 
' inta)<e i^y contestant A during the 1986 RAAM. 

Figure 1 shows pre-race and post-race body composition data for aR race finishers. Pre-race ere plotted 
with an symbol and post-rate with an "o' symbol. Unes are drawn between the pre-raca and post-race points 
% for each race finisher. Thus, the total length of the line for each race finisher represents the combined chan^ 

in percent lx>dy fat and lean body mass (lbs.)* 

It can be easily eeen that contestant A demonstrated the smallest combined change In these two 
parameters, or expressed differently, contestant A demonstrated the most stabta overall body composition 
before, during, and after the race. 

Although this invention has been described in terms of certain preferred composltior)s within a stated range, 
and certain discrete method steps, other embodiments that are apparent to those of ordinary sldO In the art are 
also within the scope of this irwentlon. Accordingly, the scope of the inventton is intended to be determined by 
reference to the appended claims. 



45 

Claims 

1. A palatable, orally ingestlble nutrient blend, comprising: 

free essential end non-essential amino acids, nutrient factors, carbohydrates, electrolytes, and 
flavoring aids; ^ 

wherein the blend Is water soluble In 6 minutes or less with simple stlm'ng or shaking end provides 
substantially all of the nutritional, carbohydrate. htkI energy requirements of an athlete under condltfons 
of physical stress, without Interfering with fluid absorption or causing gastrointestinal disturbances. 

2. A nutrient bierKi as claimed in Qaim 1. wherein the total free amino acid content oomprlsea at least 
SO«W) by weight but not more than 45CW) by weight branched-chain amino acids. ^ 

3. A nutrient bler^ as claimed in Claim 2, wherein the free non-essential amino acids comprise one or 
more of: L-Alanine, L-Arglnlne, L-Aspartic acid, L-Glutamic add, antinoacetic acid. L-HIstidlne, t-Prol!na, 
L-Serlne. LTyrosine, and L-Cysteine. 

4. A nutrient blend as claimed In any of Claims 1*3. wherein the weight percent of each of the tr^ 
essential amino adds, expressed as a fraction of total free amino acids, is: ^ 

L-*isoIeucine 3.000A>.25.(XyVto 
L-Leucine 2.20(^20,CXXVb 
L-Vallne 4.00P/thl6.00qib 

L-Lyslne 1i)(WB-l4.00Crt) _ 
U-Methionine 1iXm-11.00(Vb ^ 
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L-PhenylatentDa 0.(XyvthS.O(n« 
L-Threomne 1 .4(m-4.4(m 
L-Tryptophan (UX»b-4,5CWb 

5. A nutrient btend as claimed in any of Ctaim 1 A wharam the weight percent of each of the tree non- 
esssntlal amino acids, expressed as a fractton of total free amino acids, is: 

L-Alanine 2.0C»^15.0(Mte 
L-Arglnlne ZAtm-ZAWa 
L-AspartlcAdd O.XmSA(m 
L-GlutamicAcId O.CX»'b-20,4mib 
Aminoacetic Add 1 .70tVb-l2.30iVb 
L-HisUdlne 2.iCW>^.00CVb 
L-Pronne 3,0CM/b-10.3£yyB 
L-Serine ZO0Wo-53tm 
L-Tyrostne 0.00%-4.3CW) 
L-Cysteine OJOO^^JEmt, 

6. A nutrient blend as claimed tn Claim or 2, wherein the weight percent of each of the essenttal and 
non-essential free amino acids Is: 

L-isoleucine 6.00(Vb-1Bi)0Qfo 
L-LBudne 7,0tW«>-l9.00<Wi 
L-Valine 10.0(W&-14.00% 
L-Cy$lne iOJOOVo-UXXm 
L-MettdonlnB iSXfiMXimti 

L-Phenylalanlne OJOWthQSXm 
L-Threonine 2.0(yVb-4.00% 
L-TVyptophan QXXPMJXf^ 

u-Aianine 7xmh^^sxy^ 

UArglnlne 6.0CMb-10.0(»/b 
L-AsparticAdd 030Mh3.(Xm 
L-Glutamic Add 0.<XmS.&m 
Aminoacetic Add 4.00(yb^OO(Vb 
L-Htstidlne Z^cm^xmi 
L-Prdlne 7XXm-A0SXP/6 
L-Serlne ZOOMhSSmt 
L-Tyrosine O.OCW4>-1.2(yW) 
L-Cystine O.0(MM).7CW[> 

7. A nutrient blend according to any of Claims 1 -6, wherein the nutrient factors conoprise one or more of 
vitamin A, vitamin D3. vftamin E. vftamin C, folic add» thiamine, riboflavin, niacin, vitamin B6, vitamin B12, 
biotin, pantothenic acid, vitamin K1, chlorine, calcium, phosphorus. Iodine. Iron, magnesium, copper. Zino, 
manganese, selenium, molybdenum, chromlinn; wherein the electrolytes comprise one or more of 
sodium chloride, potassium cWoride. potassium acetate sodium phosphate, and caldum gluconate; and 
wherein the carbohydrates comprise one or more of sucrose, glucose, dextrose, fructose, polyglucose, 
maito-dextrin, and com syrup. 

8. A nutrient blend as daimed \r\ Claim 7. wherein the nutrient factors in a portion Ibereot containing 16 
9 free amino add, are present In an amount of: 

Vitamin A 1.000-7.500 lU 
Vitamin D3 150-600 lU 
Vitamin E 10-45 lU 
VHaminC d&400mg 
FoUcacid 0^2 mg 
Thiamine 2.3-6 mg 
Riboflavin 2.Mmg 
Niacin 15-60 mg 
Vitamin B8 1.6-6. mg 
Vitamin B12 a-50mcg 
Biotin 0.25-1 3 mg 
Pantothenic add 7.5-90 mg 
Vitamin K1 5-60 meg 
Chlorine 60-300 mg 
Caldum O.4-49 
Phosphorus 0.25^ g 
iodne 50-32Smcg 
iron a-325mg 
Ma^eslum 100-600 mg 
Copper 0L75-6 mg 
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Zinc 9-220 mg 
Manganese 0.6-4 mg 
Selenium 20-150 meg 
Molybdenum 20*150 meg 

Chromium 1&-I00mcg. 5 

9. A nutrient Mend as claimed in Claim 7 or 8, wherein the electrolytee. In a portion of said blend which 
contains 16 g free amino adds* are present In amounts of: 

Sodium Chloride 20-160 mEq 
Potassium Chloride 1-80 mEq 

Potassium Acetate 5^mEq w 
Sodium Phosphate 1 -30 mMol 
Calcium Gluconate 0.46-20 mEq. 

10. A nutrient blend as claimed in any of Claims 7-8. wherein the oari>ohydrates. In a porUon of said blend 
which contains 16 g fres amino ackSs, are present in amounts of: 

Sucrose 20-1 00 grams is 
Glucose 10-40 grams 
Dextrose 10-60 grams 
Fructose 10-40 grams 
Poly-Glucose 60-1 80 grams 

Malto-Dextrin 90-250 grams 20 
Com Syrup 50-1 20 grams. 

1 1 . A nutrient blend as claimed in any of Claims 7-10. wherein the flavoring wis. In a portion of eald blend 
which contains 16 gf^e amino acids, are present In amounts of: 

Cocoa 20-85 grams 

Carob Powder 20-126 grams 25 
VaniDa Extract 0.26-2 grams 
Powdered Non-Fat Milk (MOO grams. 

12. A nutrient composition es claimed in any of O^ma 1-11, wherein the amino adds, expressed as a 
weight percent of 16 g total fr^e mmo adds, comprise : 

mscrieudne 15.50(Vb ±m 90 
L-Leucine ^SXXm 
L-Vdine 10.69CKi ±2S^ 
L-Lysine 13.92 ±2m 
L-Methion!ne Z'iWi ±l<Vb 

L-Phenylaianlne 0,41<>A ±0.2<^ 35 
L-Threonine 2.90(Vb ± 1^ 
L-Tryptophan 1 JOm ± QJ^ 
L-Atanine 9.30CA> ± 2^ 
L-Arglnine 8.22<Vt):t2Q^ 

L-AsparticAcld 0.32% ±0.1 5<Vb 40 
AmlnoacetlcAcId 3.91(Vb ±1.8<Vb 
L-HlstWlne 4X>m ±20^ 
L-Pro«ne 8.38% ±2% 
L-Serine 2.39% ±1% 

L-Tyroslne 0,47% ±0.2% 45 
L-Cysteine 0.46% ±0.2% 
wherein the nutrient factors are present In the amounts of : 
Vitamin A 1.500.00 lU 
Vitamin D3 120.00 iU 

vitamin E 9.00 lU SO 
Vitamin C 36.00 mg 
Fofic add 0.24 mg 
Thiamine 0.90 mg 
RRMflavIn 1.20 mg 

Niacin 12^ mg 55 
Vitamin B6 120mg 
Vitamin B12 3.60 meg 
Bio^ 3.00 mg 
Pantothenic add 6.00 mg 

Vitamin K1 13.40 meg eo 
Chlorine 44J20 meg 
Calcium 300.00 mg 
Phosphorous 300.00 mg 
Iodine 45.00 meg 

Magnesium 120UX)mg 65 



29 



H 02299 



0259167 



Copper 0.60 mg 
Ztno 6.00 mg 
Manganese SESJDOmg 
Selantum SOiXXmcg 
Molybdenum 30J)0mcg 
Chron^unrt 10.00 meg 
Iron 4.80 mg: 

the electrolytas are present in amounts of: 

Sodium Chloride 20^ mEq 

Potasdum ONlorfde 6.70 mEq 

Catcium Gluconate 6.97 mEq 

Sodium Phosphate 724 mMol 

Ascorbic Acid 1000 mg; 

thd carbohydrates era present in amounts of: 

Sucrose 25 grams 

Frxictose 5 grams 

Dextrose 59 grams 

Maho-Dextrin 211 grams; and 

the flavoring aids are present in amounts of: 

Cocoa 50 grams 

Non>Fat Dry Milk 90 grams. 

13. A method for the preparation of a water-soluble, palatable, orally Ingostlble nutrient blend, 
comprising the steps of: 

(a) dry blending a first mbdure comprising substantially pure free essential and non-essential 
amino acids until a transition from disorete crystals to a fine, amorphous powder appearance is 
achieved; and thereafter 

(b) blending said first mixture with additives comprising one or more of vitamins, trace elements, 
minerals, simple end complex carbohydiBtes, electrolytes, and fiaivoring aids, until a unifomi 
consistency is achieved. 

14. A method for the preparation of a water soluble nutrient blend, con^srislng the steps of: 

la) blending a first mixture of frea amino adds under conditions that cause a tranaformatton from 
discrete crystals to afine amorphous powder; 

(b) blending a second iroxtura of nutrient factors under conditions that yield a unifomi particle «zg 
of 10 to 20 microns: and 

(c) blending the first and second mixtures together with at least one adcmivB seieded from the 
group consisting of carbohydrates, electrolytes and flavoring aids, untfi a homogeneous powder is 

achieved. 

1 5. A method of meeting the nutritional requirements of an athlete. saM method comprising : 

orally administering to an athlete undergoing physical stress a oomposltion according to any of Claims 
1-12, thereby providing substantially all of the nutrlttonal. carbohydrate and energy requirements of said 
athlete under conditions of physical stress without Interfering with fluid absorption or causing 
gastrointestinal dlsturt>ances. 
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